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Claims 



x , Polypeptides capable of forming antigen b,nd,ng s« U c,ures w,th 

specificity for Rhesus D antigens which include Rhesus D-P-^DRJ 
roXnd CDR 3 regions of pairs of amino acid sequences V„ and V L w.th 
me saX^feren, identification numbers according to the figures g.ven ,n 

the table betqw: 



Vh 



Identi- 
fication 
No. 



Figure 



vCDR 1 

| ba^e pair 
to 



Tm-AO Fie, la 91-10 



ir»i.S9 Fie. 2a 191-105 



LD1.84 [Fie. 3a 191-105 
Tni.iin Fie. 4a 91-105 



CDR 2 

base pair 



No. 



CDR 3 

base pair 
No. 



CDR 1 
Figure I *■» 

pair No. 



lAg-lQS 295-342 Fig, lb 



64-96 



\48-198 
14X198 



T r>i-il7 Fig. 5a 91-105 



148-te8 295-342 Fig. 4b 
1 48- 1 98M 295-345 Fig. 5b 



LD2-1 _UigJa__|91i05 



LD2^4 I Fie. 7a 91-105 



LD2^5 I Fig. 8a l91-_105 



LD2-10 1 Fie. 9a 91-105 



Tm.i) FigTTba 91-105 



LD2-14 iFig. Ha 91-105 



LD?47 "iFig- 12a 91-105 



15^20 iFig. 13a 91-105 



ir.i.6-17 Fig. 14a 91-105 



LD1/2-6-3 
LD1/2-6-33 



Fig. 15a 
| Fig. 16a 



91-105 
91-105 



1 295-342 Fig. 2b 
1 295-342 |Fig. 3b 



64-96 



148-198 



148-198 



S5-342 
1 295X42 



| Fig. 6b 



Fig. 7b 



148-198 295-34X1 Fig- ^ b 



1ASU1Q8 298^345 pKjg. 9b 



ia«-1Q8 295-342 FigXlOb 



64-96 



64-96 



CDR 2 

base pair 
No. 



CDR 3 

base pair 
No. 



142-162 259-288 



142-162 1259-288 



64-96 



142-162 [259-285 
142-162 259-285] 
142-162 259-288 



61-99 



64-96 



64-96 



61-102 



i as. 198 295-342 Fig. lX 



64-96 



148-198 



l AX- 198 295Q42 Fig. 13b 



iAX-198 295-351 Fig. 14b 



148-198 
148-198 



295-342 
295-342 



Fig. 15b 
[Fig. 16b 



64-96 



64 




64-96 



64-96 
64-96 



145-165 1 262-294 



142-162 259-282 



142-162 259-288 



148-168 265-294 



142-162 I 259-285 



142-162 1259-285 



142-162 1259-285 



142-162 1 259-285 



1>^-162 
142^2 
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2 Polypeptides according t\claim 1 which include Rhesus D- 
Hte CDR 1 CDR 2 and CDR 3 renins of pairs of amino aad sequences 

ran^th 'the same identtfcation n\^ according to the figures g ,ven 
in the table of claim 1 . 

3 Polypeptides according to c Hh 1 which indude regions wittvthe 
amino acid seances V H and V L and have Location numbers accord.ng 
to the figures given in the table of claim 1 . 
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4. Polypepti A according to claim 1 , characterised as 
antigen binding Fab fragmWs/ 

5 Polypeptides^^ording to claim 1 , 2-e^3 comprising 
immunoglobulin heavy and I g\t chains capable of forming complete ant.- 
Rhesus D antibodies. \ 

6 DNA sequences coding for polypeptides capable of forming 
aXen binding structures with specificity for Rhesus D 

incluL regions with the Rhesus D-specific CDR 1 , CDR 2 and COR 3 
segnSs of pairs of DNA sequences V„ and V L with the same or different 
idenTmX numbers according to the figures given in the table be,ow and 
functional equivalents thereof: 




7 DNA sequences acco\dMg to claim 6 coding for polypeptides 
capabie of forming antigen binding )Wtures with specificity for Rhesus o 
aniens which include regions witrX, Rhesus D-spec,f,c CDR 1 . CDR 2 
l5 CDR 3 segments of pairs of DNA s^uences V H and V L with the same 
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identification numbers according to the figures given in claim 6, and functional 
equivalents thereof. 

8 DNA sequenced according to claim 6 o^-which include regions 
with the DNA sequences V H ^ V u with the identification numbers according 
to the figures given in claim 6. 

9. DNA sequences according to claim 6, coding for 

polypeptides capable of forming Wigen binding Fab fragments. 

10 DNA sequences according to / #tetnr6 T -7-or8 coding for 
polypeptides capable of forming complete anti-Rhesus D antibodies. 

1 1 A process for preparing recombinant polypeptides capable of 
forming antigen binding structures, \g. Fab fragments, with specificity for 
Rhesus D antigens which process «^pn*e*<Wollowing steps ,n sequent.al 

order: 

a) boosting of an individual capM ^forming anti-Rhesus D antibodies 
with Rhesus D positive red blbodWlls, 

b) isolating mononuclear cells «6m the individual, 

c) isolating total RNA from the ^onoAuclear cells, 

d) preparing a cDNA by using an oligcWrimer and reverse transcribing 
of the mRNA with M-MuLV reverse transcriptase and amplifying the 
cDNA repertoire by a polymerase ch^in reaction using immunoglobulin 
gene family specific primers, \ 

e) creating a phage display library by inserting the DNA coding for the 
heavy and light chain of the Fab polypeptide into a phagem.d vector; 
the DNA for the heavy chain is inserted h frame to the gene cod.ng for 
the phage protein pill which allows the egression of a Fab pill fus.on 
protein on the surface of the phage, \ 

f) transforming bacterial cells with the obtaine\i recombinant plasmids 
cultivating of the transformed bacterial cells and co-express.on of the 
heavy and the light chain of a Fab on filamentous phage particles, 
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g) amplifying the Fablcarrying phage in bacteria, 

h) selecting individual phage clones by several rounds of panning on 
Rhesus positive rea blood cells. 

i) isolating the plasmid\DNA from the selected clones and cutting out the 
gill gene, 

j) transforming bacterial\cells with the obtained plasmid, cultivating of the 
transformed bacterial \ells expressing the Fab, and isolating the Fab 
fragments. 

12. A process for sejeettng recombinant polypeptides capable of 
forming antigen binding struc|As with specificity for Rhesus D antigens and 
in particular showing reactivitJ vith th^-Partial Rhesus DVI Variant and 
without any evidence of reactiyjjyttvith red blood cells of Rhesus negative 
phenotypes in particular wrtrlbut reactivity against the Rhesus alleles C, c, E, 
and e which process comprises the following steps in sequential order: 



15 



20 
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a) performing several negWive absorptions on the following red 
blood cells: phenotype 1 (r'A Ccddee) treated with bromelase, 
phenotype 1 not treated withWomelase, phenotype 2 (ryry, 
CCddEE) treated with bromelbse and phenotype 2 not treated with 
bromelase, 

b) performing a positive absorptio)^ on DVI+ red blood cells with or 
without bromelase treatment, 

c) determining the titer of phage binding to DVI+ red blood cells 

d) repeating steps a), b) and c) until the titer of phage binding to DVI+ 
red blood cells has reached a satisfactory level. 



13. A process according to claim 12Awherein the recombinant 
polypeptides capable of forming antigen bindkia structures are Fab 
fragments. / 



14. Anti-Rhesus\D antibodies having heavy and light chain variable 
30 regions comprising the Rhesu§ D-specific CDR 1 , CDR 2 and CDR 3 




sequences 
differen 
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of pairs of amino acid sequences V H and V L having the same or 
lentification numbers according to the table below: 





\ V H 


> 






Identi- 
fication 
No. 


Figure^ 


CDR 1 

base pair 
\^No. 


CDR 2 

base pair 
No. 


CDR 3 

base pair 
No. 


Figure 


CDR 1 

base 
pair No. 


CDR 2 

base pair 
No. 


CDR 3 

base pair 
No. 


LD1-40 


Fig. la 


91^K)5 


148-198 


295-342 


rig. ID 


/T/l qz; 
04-yo 


1 A O 1 ^ O 

142-162 


O < O Ofi9 

ZjV-Zoo 


LD1-52 


Fig. 2a 




91-105 N 


U48-198 


295-342 


rig. 2D 


04-7O 


142-162 


icn too 


LD1-84 


Fig. 3a 


91-105 


148^198 


295-342 


rig. 3D 


£LA Q6. 


142-162 


1 ^ Q 19^ 

Zj^-Zoj 


LD1-110 


Fig. 4a 


91-105 


XT' 

i48-r&§ 


295-342 


rig. 4b 


£LA OA 


142-162 


259-255 


LD1-117 


Fig. 5a 


91-105 


tin i At> 

148-198 x 


\295-345 


rig. 5b 


AA Q£ 


142-162 


irn too 


LD2-1 


Fig. 6a 


91-105 


148-198 


"v 

29^-342 


rig. 6b 




1 /If 1 Z[ C 

145-165 


1£L1 TO/I 


LD2-4 


Fig. 7a 


91-105 


148-198 


295-^342 


Fig. 7b 


64-96 


142-162 


Z->y-zoz 


LD2-5 


Fig. 8a 


91-105 


148-198 


295-342X 


Fig. 8b 


64-96 


142-162 


259-288 


LD2-10 


Fig. 9a 


91-105 


148-198 


298-345 


rHg. 9b 


61-102 


148-168 


265-294 


LD2-11 


Fig. 10a 


91-105 


148-198 


295-342 


Fig\pb 


64-96 


142-162 


259-285 


LD2-14 


Fig. 1 la 


91-105 


148-198 


295-342 


Fig. n\ 


64-96 


142-162 


259-285 


LD2-17 


Fig. 12a 


91-105 


148-198 


295-342 


Fig. 12b 


^-96 


142-162 


259-285 


LD2-20 


Fig. 13a 


91-105 


148-198 


295-342 


Fig. 13b 


64^96 


142-162 


259-285 


LD1-6-17 


Fig. 14a 


91-105 


148-198 


295-351 


Fig. 14b 


64-96\ 


142-162 


259-285 


LD 1/2-6-3 


Fig. 15a 


91-105 


148-198 


295-342 


Fig. 15b 


64-96 


X^-162 


259-285 


LD 1/2-6-33 


Fig. 16a 


91-105 | 148-198 


295-342 


Fig. 16b 


64-96 


142^2 


259-285 



15. Anti-Rhesus D aVibodies having heavy and light chain variable 
regions comprising the Rhesus ^specific CDR 1 , CDR 2 and CDR 3 
sequences of pairs of amino acid^equerfces V H and V L having the same 
identification numbers as indicated\ryfhe table of claim 14. 



10 



16. Anti-Rhesus D an«(boc 
include pairs of amino acid sequent 
numbers according to the figures, as 

17. Anti-Rhesus D antibodies according to.ctauiib 14, 15 , ui 4€- 
wherein the immunoglobulin constant region^are of at least one of the 
defined isotypes lgG1, lgG2, lgG3 or lgG4. 



^according to claim 14 Qf45- which 
f H and V L having the identification 
Seated in the table of claim 14. 

MTV* 7\ j ^ 

act 
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15 



20 



1 8 * ^(K roce §£ V r P re P arin 9 complete anti-Rhesus D antibodies 
according to,pne of the^ l a^rns 14 lu 1 ?, comprising in sequential order the 
steps of 

a) amplifying separately tree members of a pair of a heavy chain V gene 
segment and a light chain V gene segment containing Rhesus D- 



specificCDR 1, CDR 2 
16a and 1b - 16b, respeci 
plasmid by carrying out a, 
primers, 

b) preparing separately the 



d CDR>T&gions as depicted in Figs. 1a - 
iv^Jyffrom an anti-Rhesus D-Fab-encoding 
lymerase chain reaction with specific 

of a complete anti-Rhesus D 



immunoglobulin heavy chain and a complete anti-Rhesus D 



immunoglobulin light chain 
immunoglobulin constant 



in suitable plasmids containing the 
rtegion gene segments coding for either one 
of the human y1 , y2, y3 and y4 heavy chains and for the human k or X 
light chain and transforming the obtained plasmids separately in 
suitable E. coli bacteria, and 

c) cotransfecting the obtained plasmras into suitable eukaryotic host cells, 
cultivating of the cells, separating tine non-transformed cells, cloning of 
the cultures, selecting the best producing clone, using it as a 
production culture and isolating the complete antibodies from the 
supernatant of the cell culture. 



A pharmaceutical composition comprising at least one 
/ polypeptide according to the definitkJn of claim 1 , 2-oi c -3-€ m : 3t l east one Rnt i- 
RfT^strs-B-a nt i body a cco ^dm^d^oft e of tho c l oimc - 1 4 to 1 7 for the prophylaxis 
25 of haemolytic disease of \)xe\ newborn^foTthe treatment of idiopathic- 

thrombocyt op e nic purp<j fa-and^ of Rhesus i nco n^gattbte-bteod^ 



20. A diagnostic cori^bef^ition for Rhesus D typing comprising Fab 
fragments according to claim^c^ an t i Rh o ous D an ti bodi ee-^cofeHng^or^ 
■o f tho c l a iros-44-4o-4^. 




